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Using container grown shrubs to remediate runoff water would save valuable land from being taken out of production to serve as constructed wetlands, which are traditionally used as remediation areas at nurseries.  Twelve nursery production areas (10 ft x 20 ft) were constructed to capture irrigation runoff and investigate the effectiveness of container-grown woody ornamentals to remediate runoff.  The production surface was covered with 6 mil plastic with landscape fabric over the plastic.  The beds were constructed to drain to the center of the bed and to the west end where a small collection basin was located to collect runoff from the bed.  Immediately after the small basin a phytoremediation area (PA) was excavated and lined with pond liner to serve as an aquatic production area (see picture below).  Runoff water collected in the small basin was then channeled through the PA.  Three treatments, each with four replicates, were used with each PA serving as a treatment replicate of either 20 plants or a control with no plants.  Plants used as two of the treatments were Salix alba ‘Britzensis’ and Sambucus nigra ‘Aurea’ and were grown in 3 gallon containers in a 85% pine bark, 15% peat moss substrate.  These semi-aquatic plants should act as filters in remediating runoff from the nursery production areas.  Various 3 gallon shrubs were grown on the nursery production areas with the same number and size of each shrub in identical arrangements to keep beds similar.  Plants were spaced 45 cm on center.  
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The fungicide Subdue was applied over the nursery beds on July 10, July 31, and September 5, 2006.  A granular controlled release fertilizer was applied to the plants growing on the nursery beds on June 5, 2006.  Runoff volumes and water samples were taken from the runoff collection basins and the PA’s on the day of application, one, two, four, and eight days after application (0, 1, 2, 4, and 8 DAA).  Water samples were analyzed by high performance liquid chromatography for nitrate content (from the controlled release fertilizer) and by high performance gas chromatography for metalaxyl (from Subdue).  
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[image: image4.wmf]July 31, 2006 Metalaxyl Phytoremediation
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Runoff samples were analyzed for nitrate concentration on day 4 following each Subdue application and are shown in the nitrate graph above.  [image: image6.wmf]July 10, 2006 Metalaxyl Phytoremediation
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Black bars represent the nitrate concentration of runoff leaving the nursery beds while the white bars show nitrate concentration in water leaving the PA’s.  Nitrate concentrations were reduced by 96%, 69%, and 36% on July 14, August 4, and September 9 as water moved through the PA.  
[image: image7.wmf]July 31, 2006 Metalaxyl Phytoremediation

Day After Application

0

1

2

4

8

mg/l

0

1

2

3

4

5

Control

Remediation Area

Metalaxyl concentrations leaving the nursery beds (black bars) and PA’s (white bars) for the 3 application dates are shown in the graphs to the right.  On the day of application metalaxyl concentrations were reduced by 90%, 95%, and 63% on July 10, July 31, and September 5, 2006, respectively, as water passed through the PA’s.  As expected, a general reduction in the concentration of metalaxyl found in runoff leaving the nursery beds and PA’s was observed as days after application increased.
In addition to absorption by plants, other processes further aid in the remediation of chemicals that likely contributed to the reduction of nitrates and metalaxyl observed.  Among these include dilution of the chemical into a larger volume of water as it moved into the PA, microorganisms present in the PA, break down of chemicals by light (phytolysis), water (hydrolysis), and conversion of chemicals to gas (volatilization).  

Producing container-grown plants in PA’s would provide growers with an alternative to converting production land into constructed wetlands for the remediation of runoff.  Once marketable size is reached the plants could be removed from the PA, sold, and replaced with new plants.  
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